Context: In spite of the high prevalence and consequences of much workplace violence against emergency medical services personnel, this phenomenon has been given insufficient attention. A systematic review can aid the development of guidelines to reduce violence.
times, they may encounter threats and violent reactions (7) in these unstructured environments (12) . The high prevalence of WPV has been reported in a few studies (13) , indicating the extent of the problem (11, 14) .
The WPV may lead to complications for staff, organizations, and society. Even the fear of encountering it creates occupational stress (12) , thereby negatively affecting the health of employees, organizational performance, and efficiency (5, 11) . One study stated that 25% of WPV cases were injury-related incidences, of which 37% required medical care (9) . Various factors are involved in the incidence of WPV (9) , and some studies have shown that violent incidents are not reported by employees (4) . Other studies have offered recommendations for the control of violence, including staff training and the development of protocol for exposure to violence (5, 15) , but there are officially still no policies or procedures for the control of violencecausing situations (6) . Even with the high prevalence of WPV and its consequences, a serious consensus has not yet been established about violence management.
Objectives
A systematic review of the existing literature has been proposed as a key method of integrating the evidence (16) . This study purposes to answer the question, "What are the characteristics and findings of studies conducted over 25 years on WPV against EMS personnel?"
Add in Value
This is the first systematic literature review of WPV against EMS personnel.
Data Sources
This study is a systematic review of the basic research carried out in the field of WPV against EMS staff from around the world that has been published in English or Persian in the past 25 years (1990 -2014) . The present study was conducted according to a predesigned protocol.
Search Strategy
Searches were performed through electronic databases, including: PubMed, Scopus, Google Scholar, and Magiran, with the help of experienced librarians and using the following keywords: violence, aggression, assault, workplace, ambulance, paramedic, emergency medical technician, prehospital, emergency medical services, and EMS. Manual searches were conducted by tracking article references. The searches were carried out in September of 2014.
Study Selection

Inclusion and Exclusion Criteria
Inclusion criteria comprised the following: 1) original research published in credible sources, 2) research related to WPV against EMS personnel, 3) studies published within the past 25 years, and 4) English or Persian studies. Exclusion criteria included the lack of access to the full text of an article, studies published in unreliable journals or conferences, and studies in which the results were shared with other medical or relief groups and there was no possibility of breaking down the results. No restrictions were placed on study design or methodology.
Data Extraction
To review the data, a "Data extraction form" was designed by the researchers based on the goals of the study that included the title and author(s), study method (type, place of study, sample size, sampling method, and data collection/analysis tool), printing location, information related to the frequency of types of violence, characteristics of victims/perpetrators, and related factors.
Evaluation of Studies
The search results are based on keywords in study titles and abstracts. Thirty-three papers and one dissertation were accessed, and after reading the title and abstracts, 28 cases were selected. Five papers were excluded for the following reasons: one study was published in three journals, and the most complete article was selected; one paper had common indivisible results with medical and relief groups; one article was published at two different times, and the full text of one article was not accessible. Thus, at this point, 23 papers were included in the study, and two researchers evaluated the full text of each of them. To assess the quality of the articles, the "Guide to evaluation of prevalence studies checklist" introduced by Vameghi et al. (17) was used. For the qualitative evaluation of studies, the design, proportion of the target population, description of inclusion/exclusion criteria, sampling, and sample size were considered. Each article was evaluated and classified by two researchers, and the papers of medium to high quality were included. In evaluating the quality of the articles with an emphasis on the approach used, more weight was given to papers with a stronger summary of results. The qualitative assessment excluded five more papers, and ultimately, 18 articles were selected ( Figure 1 ).
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Search results based on keyword in the title and abstract N = 34
The remaining articles after reading the titles and abstracts N = 28
The remaining articles based on inclusion and exclusion criteria N = 23
Articles remaining after evaluating their quality N = 18 
Results
The results of the reviewed studies can be presented in six major themes: "Frequency of violence," "Characteristics of perpetrators/victims," "Response to violence and reporting," "Consequences of violence," "Predisposing factors," and "Prevention factors of violence." Tables 1 -9 summarize the characteristics of WPV and the major findings.
Frequency of Workplace Violence
In nine studies (50%), it was reported that about 53 -90% of personnel have experienced WPV. In four studies (22%), violent incidence was about 0.8 -8.5% according to ambulance missions. Exposure to types of physical or verbal violence in 12 studies (67%) and threats or intimidation, sexual violence or assault, or harassment in five studies (28%) were reported. The frequency of verbal violence was about 21 -82% and occurred mostly as insults and humiliation. Physical violence, such as pushing, punching, scratching, kicking, slapping, biting, or the use of weapons, was reported to occur in about 13 -79% of cases. Intimidation and/or threats were experienced by 10 -55% of personnel. Victims were threatened by a variety of weapons, including knives, sticks, and firearms. Threats made with firearms were reported in two studies as 17% and 27%, respectively (7, 11) . Furthermore, incidents of cultural assaults, sexual assaults, and harassment were reported to be 9.5%, 15.5%, and 3.5%, respectively.
Characteristics of Perpetrators and Victims
Perpetrators of workplace violence were mentioned in eight articles (44%), and in 29 -87% of the cases, patients and their relatives/associates and less often others/bystanders were perpetrators of the violence. The results of the review differ on the characteristics of the victims of violence. Some studies showed that men (4) and those with extensive work experience (9) were exposed to more violence; others showed that the less experienced were exposed more to violence (7, 12) , and most often, women encountered sexual assault (9) . Another study showed that in recent years, gender, work experience, and professional group do not differ significantly in the face of threats and/or violence (11).
Response and Reporting
In the literature reviewed, five articles (28%) reported the personnel reactions to exposure to threats and/or violence. On average, half the employees considered it normal, unimportant, and "Part of the job." Seven articles (39%) reported that victims of WPV underreported the frequency of violent episodes. The fear of being negatively judged by managers, considering the report useless, and fear of revenge were the important causes of underreported violence. Some studies noted the absence of reporting mechanisms for ambulance missions (6, 15).
Workplace Violence Complications
Bodily injury from physical violence was reported in eight papers (44%), ranging from 4% to 67% (average 44%). In most cases, injuries were minor, but there were cases of serious injuries. In two studies, the need for medical care was 27% and 37%, respectively. Psychological injuries in the form of stress or PTSD1, anxiety, nervousness, sensitization, increased psychological strain, demoralization, mental exhaustion, and depersonalization were reported in nine studies (45%). The review of eight articles (44%) showed the prevalence of organizational damages in the form of threatened job safety, increased sick leave, decreased job satisfaction, mental energy, work effectiveness, participation in the work process and decision making, occupational leave, burnout, and decreased well-being as well as theft or damage to the property of the organization. These effects increase the costs of both the emergency organization and society. One study reported that in 80% of cases, incidence of WPV and its effects had a negative impact on the relationship between patient and EMS personnel and caused a drop in quality of care (7).
Predisposing or Predicting Factors
A shortage or lack of formal education in terms of exposure to violent situations was studied as a predisposing factor in 13 articles (72%), and it was reported that 9 -97% of employees didn't have adequate formal education. Six studies showed that 52% of personnel believe there is no specific protocol for the handling of WPV. In five articles (28%), delayed response to the emergency situation was reported as a predisposing factor (3, 12, (21) (22) (23) . In four studies (22%), drug abuse and alcohol (4, 7, 11, 18) and, in two studies, (11%) psychological disorders were reported as factors leading to the escalation of violence (4, 11, 18) . Other important predicting factors reported in some of the studies 
include unexpected illness, injury or death (21, 22) , insufficient safety and lack of police presence at the scene (4, 11, 13, 18) , inadequate skills and incompetency of personnel (23), and lack of awareness of EMS duties of (21-23).
Prevention Factors
In addition to predisposing factors, other factors were considered to prevent violence or injury. In four studies (22%), the use of special protective, impenetrable clothing and helmets (3) (4) (5) 15) were mentioned. Two studies showed that these clothes are available on average 63% for personnel (3, 15) . Other important preventing factors included proper behavior with a patient or relative (15, 23) , control of crowds and aggressors (3), management of unsafe scenes (4, 5, 7) , the use of self-protection or self-defense (5, 7, 9, 15), a responsible and supportive approach of society (9) and the organization (10- 13, 20) , and attention to the energy loss of staff due to a long and stressful shift (13). 
Conclusions
The literature review indicated that WPV against EMS personnel is a common and increasingly prevalent event in the world. Most studies were descriptive and prevalence studies that focused on a variety of verbal and physical violence and reported the extensive and prevalence of violence as verbal, physical, and threatening, respectively. Sexual violence had a very low incidence rate (2, 9, 13, 21, 23) . The high consequence of violence against EMS personnel, organizations, and ultimately society indicates a need for more serious consideration of a remedy and resolution now more than ever. In two systematic reviews of violence in hospital emergency departments, similar results were obtained, suggesting that it is considerable (24, 25) .
Psychological illnesses and the use of drugs, alcohol, and opiates by perpetrators of violence were introduced as predisposing factors (4, 7, 11, 18) .
Most studies indicated that the high prevalence of violence in the EMS caused physical and psychological damage to personnel, which in many cases required medical care, in addition to the imposition of high costs to the EMS staff. A study by Suserud showed that exposure to violence also harmed patient care (7). Therefore, compensation for injuries and the consequences of exposure to violence, legal and financial support of staff, specialized counseling, and psychological treatment to analyze situations and reactions will help reduce the above-discussed complications. 
The literature review showed that exposure to WPV is underreported due to the attitude of personnel, the belief that violence is "Part of the job," the fear of being negatively judged, the fear of a vendetta, and the lack of the necessary infrastructure to provide reporting on official ambulance forms (4-6, 9, 13-15, 21). To understand the breadth of the problem and its predisposing factors, there should be a clear picture of the phenomenon that can only be possible with actual reporting. Correcting the attitude of staff and managers, creating a recording system (26) , and encouraging reporting would be useful in this area. Pozzi (6) suggested that violence be reported according to OSHA's guidelines for the prevention of violence (10).
The deficiency or absence of formal sufficient training programs, the absence of a specific protocol on how to manage violent situations (3-6, 14, 15) , and delays in response time (3, (21) (22) (23) 27) are the three major factors in the predisposition to WPV. It seems that qualitative research that can offer deeper investigations of the predisposing factors of WPV is essential. Similar findings were obtained in Taylor and Rew's study, and the authors emphasized the need for further strong studies to explore these concepts (24) .
The high prevalence and increasing rate of WPV suggest that current controls of violence are not sufficiently developed. The review of literature indicated that the main focus of the existing studies lay on the prevalence rates. It is essential that research studies with a stronger design and a focus on the correlations and predictors be performed. Since the purpose of a systematic review is to evaluate and integrate evidence for the use of results in policy making, planning, and implementation, the findings of this study 6 Arch Trauma Res. 2016; 5(1):e28734. 
suggest that strategies to reduce WPV at the individual, organizational, and policy levels are essential to bring emergency personnel, researchers, managers, and policy makers together to find appropriate solutions.
Suggested Strategies to Reduce Workplace Violence
Establish guidelines and formal training/retraining programs to reduce and control WPV in the EMS setting and review periodically. Enact legislation and implement the necessary laws to emergency scene safety and the protection of on-duty personnel.
Public education regarding EMS personnel duties and social support of EMS personnel should be made available. Response time and arrival times of ambulances on the scene should be improved.
Suggestions for Future Studies
Design stronger studies (qualitative, interventional, and correlational) to explore the process of WPV and present prevention models. Introduce standard instruments for assessing and measuring of WPV in the EMS setting. Develop predicting tools for assessing risks of WPV in the EMS. Review the causes of WPV against EMS personnel from the viewpoint of violence perpetrators.
Study Limitations
The researchers tried to use extensive search strategies to ensure the review of a maximum number of eligible studies; however, some studies may have been missed. The use of only two languages can cause publication bias. The inability to use the results of unpublished studies can also be a limitation. The methods of some of the studies were Arch Trauma Res. 2016; 5(1):e28734. 
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